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1. What is ASE? I 
The Autonomous Sciencecraft Experiment (ASE) [I-31 is being 
florm on the New Millennium Program Earth obsewing 1 (EO-1) 
spacecraft. currently in Earth orbit. ASE is a NASA New 
Millennium Program elcperiment, part of the Space TechnoloeyS 
Pmject. ASE addresses prOMen-6 of increasing volumes of data 
ovemhelming Deep Space Network resources. and inability of 
spacecran to react quickiy to data ot hgh schW interest. ASE 
demonstrates and tests the follovving capabiliiies. 

1. AutOnmcus on-board data pmcessing 
- ChangeDeteclion 
- Re-Targeting 
- SelecWe data retum 

2. AutOn~m~lS spacecraft “and and control. and 
fault recovery 

3. Autmmous sciencedriven operations and reswrce 
management 

2. ASE Components 
ASE is comprised of three parts: 

1. An onboard planner that handles requests and resources. 
2. Spacecraft Cmmand Language to operate the spacecraft. 
3. Science Classifiers lo process the data and detect highvalue 

lrimary target processes are selected which have extraterrestrial 
analogs (ice formation. clouds, volcanism. Roods). 

targets. 

3. ASE on EO-1 in Eartharbit 
ASE is flying on the NASA NMP Earth h e w i n g  1 (E01) 
spacecraft and processes data from the Hyperion hyperspectral 
imager 
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4. Science Data Classifiers 
The ASE Science Classifiers utiiise up to 12 bands of Hyperion 
data (226 bands covering 0.4 to 2.5 microns) to classify Scenes 
onboard E 0 1  on the basis of spectral signature. If the number of 
process pixels exceeds a set threshold, then a request is 
generated for more data and prioritized data retum 

JPL 

5. Volcanic Thermal Emission Detection 

Belinda, Montagu Island. South Sandwich Islands: 7 Dec 2003 

Hyperion is especially sensitive lo thermal emission from effusivl 
volcanism. ASE thermal classifiers,are used to detect and 
monitor volcanic activity. The number of hot pixels and (he 
intensity ot acWty am ASE classifier outputs. 
This &sewation is one of a sequence shoving an eruption in 
progress. Extraterrestrial analogues are found on the Mian 

I 6. Snow-Water-Ice-Land (SWIL) 

Frozen lake classified as ice T h a d  l&e classified a 
(right image) water (right image) 

The SWlL classifier uses 5 to 7 bands to accurately differentiate 
between clouds, snow, water, ice and land. Formation of lake 
and sea ice, and amount of snow cover, are monitored using 
this classifier. Extraterrestrial analogues are found on Mars, 
Europa. and possibly other icy satellites. 

7. Flood Detection 

The Flood Classifiers are 
described in detail by Ip et a/. 
(2004) 151. The images to the 
left show the Brahmaputra 
river, India, and the output 
from the water classifier. This 
is used to detect flood events 
at a number of river systems 
around the wrld, as well as 
controlled flooding events in 
the UnRed States. 

8. Vegetation Cover 
m e  vegetation classiliir is dwcribed in Lee et al. 2W4 161. 

This classifier does not have an extraterrestrial analog, but 
can be used for terrestrial hazard damage assessment, and 
for returning vegetation after catastrophic volcanic. fire or 
flood events 

9. Targets and EO-1 operations in 2004 




